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Abstract 
This study seeks to confirm factors that affect the transfer of IT skills from the training site to the workplace based 
on a sequential mixed-method approach. The first level consists of a series of Expert Opinion Assessments (EOA), 
while the second level is the implementation of the questionnaire on university clerical workers using stratified 
random sampling technique. Based on the order of ranked importance, the following variables that affect the 
transfer of IT training were uncovered: organisational management, trainee characteristics, IT facilities, trainer 
competency, training methodology, organisational system and work culture. Impact ratios were used to identify 
attributes which are deemed as crucial to the transfer of IT training to the workplace. Conclusions and 
recommendations were presented accordingly. 
 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia 
Pacific Business Innovation and Technology Management Society (APBITM).” 
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1. Introduction 
It is a common perception that clerical work is regarded as a second class job where clerks have 
little or no leverage in which to negotiate pay and conditions of employment [1]. University clerical 
workers have traditionally provided support, so that many IT related transaction processing and office 
automation systems can function effectively within their departmental unit. In the higher educational 
environment, transaction processing systems (TPS) at the operational level may include (a) 
administrative tasks involving students, such as admissions, enrolment and registration; (b) tasks 
related to accounting such as budgeting, procurement and inventory; (c) personnel tasks such as 
employment forms and payroll; (d) physical plant operational tasks such as room assignment, planning 
 
* Corresponding author. Tel.:+6-07-5531800 ; fax: +6-07-5566911 . 
E-mail address: m-amran@utm.my . 
Available online at www.sciencedirect.com
 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia Pacific 
Business Innovation and Technology Management Society Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
175 Amran Rasli et al. /  Procedia - Social and Behavioral Sciences  40 ( 2012 )  174 – 181 
and maintenance; and (e) a variety of record keeping tasks [2]. At the same time, the aforementioned 
tasks must be balanced with running the office automation systems which can include functions such as 
report writing and electronic and/or paper correspondence to various internal and external clients, 
which has called for a more enlightened conception of competence for the clerical–administrative 
occupations to become both multi-faceted and holistic in nature [3]. 
In the 1990s, fifty five percent of computer use in the workplace is done by clerical and 
administrative staff [4]. Recent development indicate that clerical and administration staff spend less 
time typing whilst performing tasks that require complex computer and organisational skills [5]. 
Although managers may increasingly draft their own correspondence, they still rely on secretaries for 
proofreading and formatting conrrespondence and prepare other documents such as presentations or 
tracking information on spreadsheets. These statistics and trends highlight the importance of training to 
upgrade the IT competencies of clerical workers so that this group will not be neglected and will move 
forward as the institution progresses into the era of information super highways and parallel processing.  
With the advent of IT, office environment and organisational structures are now more 'IT oriented' 
to provide better services to the university population. Accordingly, administrators realised that they 
have to equip their staff with IT skills to ensure that the university operation would be efficient and 
effective at all levels [6]. At the same time, conditions that affect the upgrading of IT competence of 
university clerical workers need to be properly researched to identify problematic areas in the transfer 
of IT training to the workplace. If university clerical workers are to adapt in a changing environment, it 
is vital that they become competent in the use of IT. As such, this study using a sequential mixed-
method approach was conducted to empirically and systematically investigate the conditions for 
effective training that could enhance IT competencies among Malaysian university clerical workers. 
2. Methods 
The sequential mixed method was used for this study  whereby results from the first method 
becomes the feeder for the second method. The first method starts with a three-round expert opinion 
assessment (EOA) which was used to identify conditions for training effectiveness whereby 11 
academics, 9 senior personnel from the government sector and 5 professionals from the multinational 
corporation participated in the study as the panel of experts for the study. An expert opinion method is 
an alternative to a number of techniques for combining experts' opinions under the assumption that the 
experts are statistically independent [7]. The EOA, conducted over several rounds, is a procedure to 
solicit opinion, judgment and consensus from a group of experts using carefully designed instruments. 
Kendall's Coefficient of Concordance (W) was computed to measure the level of consensus among the 
experts for the factors proposed. Kendall's W is a measure designed to determine to which a set of 
ranked scores agree [8]. 
After the completion of the EOA,  a survey questionnaire using five-point impact scales was used. 
Reliability a validity tests were performed on the data collected. Altogether, twenty four public 
universities and 4,441 clerical workers were identified as the population of the study. Stratified 
sampling method was used to form the final sampling frame for the survey, from which a returned 
responses of 554 clerical workers were treated as the finalised sampling frame for this study. In order 
to determine the relative degree of impact clerical workers expressed towards a particular item, a series 
of impact ratios were calculated by dividing the percentage of “maximum impact” by the percentage of 
“minimum impact” from the questionnaire items. A ratio of 1.0 was used as a dividing point that is, any 
item with a ratio of more than 1.0 reflects a greater degree of impact with that item [9]. 
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3. Results 
3.1 EOA results 
 
Altogether, 3 rounds of EOA were conducted for this study. Based on the first round of the EOA, 
the 25 experts provided 58 responses which was synthesized and categorized into seven factors (Table 
3). 
 
Table 3: Round 1 EOA results 
Trainer 
Competency 
Trainee 
Characteristics
Organizational  
System 
Organizational 
Management
Training Delivery 
& Methodology IT Facilities Work Culture
Language 
Proficiency 
Professional 
exposure 
Knowledge 
ICT skills 
Communication
Instruction 
Preparation 
 
Self efficacy 
IT awareness 
Locus of control
Current IT skills
Language 
proficiency 
Rationale 
Preparation 
Aptitude 
Interest 
Education 
background 
Compensation & 
incentives 
Work performance
Clarity of work 
instructions 
Job description 
Justification for 
training 
Career advancement
Performance  
appraisal 
Immediate benefit 
Career development
Group productivity
Management 
commitment 
IT awareness 
Openness 
Management 
support 
Management 
effectiveness
Leadership 
Organizational 
image 
Training contents
Modular 
Lecture 
Demonstration 
OJT 
Notes & manual
Informal 
Combination 
Training delivery
Course material
Practical oriented
Class size 
Duration of 
training 
Hardware 
Software 
Computer 
availability 
Software 
availability 
Equipment  
and technical 
support 
User friendly
Reliability of 
technology 
Software 
relevance 
Peer support 
Teamwork 
Learning 
organization 
7 items 10 items 10 items 7 items 13 items 8 items 3 items 
 
Table 4: Round 2 EOA results 
VARIABLES Experts Mean GroupRankA B C D E F G H I J K L M N O P Q R S T U
Organizational Management (OM) 1 6 1 1 1 7 4 1 4 2 4 4 1 6 6 3 7 1 1 5 1 3.1904 1 
Trainee Characteristics (TCHAR) 3 1 3 7 3 3 1 6 5 7 1 2 5 3 2 7 2 6 6 1 3 3.6667 2 
Trainer Competency (TCOM) 5 3 1 4 5 1 2 5 6 6 6 5 2 4 3 6 5 3 2 2 6 3.9047 3 
IT Facilities (ITF) 4 5 6 6 6 4 5 2 2 4 2 3 7 5 1 4 1 2 4 6 4 3.9524 4 
Organizational System (OS) 6 7 2 2 2 6 6 3 3 3 3 7 6 1 7 1 4 4 5 3 5 4.0952 5 
Training Methodology (TDM) 2 2 4 3 7 2 3 4 7 5 5 6 3 2 4 5 6 5 3 4 7 4.2381 6 
Work Culture (WC) 7 4 5 5 4 5 7 7 1 1 7 1 4 7 5 2 3 7 7 7 2 4.6667 7 
Kendall’s W = 0.037, p-value = 0.732 
 
The second round survey presented a synthesised list of responses from the first round. The 
remaining 21 experts were asked to rank each factor based on their importance whereby “1” is rated as 
most important and “7” is rated as least important. Table 4 reports that for the second round of the 
EOA, the Kendall's Coefficients of Concordance and p-value for scored ranking were calculated at 
0.037 and 0.732 respectively. Since the p-value was more than 0.05, the findings are deemed to be 
insignificant implying that the ranking of the 21 experts are not consistent.  
 
Table 5: Round 3 EOA results 
VARIABLES 
Experts 
Mean GroupRankA B C D E F G H I J O Q R
Organizational Management (OM) 1 6 1 1 1 7 4 1 4 2 1 3 1 2.5385 1 
Trainee Characteristics (TCHAR) 2 1 4 5 3 3 1 3 5 3 2 2 2 2.7692 2 
IT Facilities (ITF) 3 5 6 6 2 4 5 2 2 1 4 1 4 3.4615 3 
Trainer Competency (TCOM) 5 3 3 3 4 1 2 4 6 6 3 6 3 3.7692 4 
Training Methodology (TDM) 4 2 5 4 5 2 3 6 7 5 6 5 6 4.6154 5 
Organizational System (OS) 6 7 2 2 6 6 7 5 3 7 5 7 5 5.2308 6 
Work Culture (WC) 7 4 7 7 7 5 6 7 1 4 7 4 7 5.6154 7 
Kendall’s W = 0.303, p-value = 0.001 
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In the third round, a separate survey was constructed for the 13 members of the panel by boldfacing 
factors that differed from the consensus opinion based on the mean rank scores of each factors. Each 
expert was given an opportunity to change his/her response or to present an argument for disagreement. 
These arguments were incorporated as comments in subsequent sections allowing the experts to look 
beyond the calculated data. The Kendall's Coefficients of Concordance for the third round of the EOA 
and p-value for scored ranking was 0.303 and 0.001 respectively (Table 5). Therefore, the study was 
found to be statistically significant (p-value < 0.05) and consistent at the third round. Based on the 
mean ranking of the variables, the order of ranked importance for variables that affect the transfer of IT 
training are as follows: organisational management, trainee characteristics, IT facilities, trainer 
competency, training methodology, organisational system and work culture.  
 
4.2 Survey results: impact analysis 
 
A series of impact ratios were calculated for all 50 attributes representing the seven constructs 
identified from the EOA. The findings are presented in Tables 6 to 12. For example, with regards to the 
first attribute for Trainer’s Competency, the impact ratio for preparation of training material by trainer 
is 25.6/1.4 = 18.29. 
 
Table 6: Impact of Trainer’s Competency on Transfer of IT Training to the Workplace 
 TRAINER’S COMPETENCY Maximum impact
 Moderate 
impact
 Minimum 
impact 
Impact 
ratio 
1. Preparation of training material by trainer 25.6 36.1 29.2 7.6 1.4 18.29 
2. Trainer’s communication skills 26.4 38.6 29.8 4.0 1.3 20.31 
3. Instructions given by trainer during training 18.6 41.9 33.0 5.8 0.7 26.57 
4. Language used by trainer (English and Malay) 25.5 46.2 23.6 4.0 0.7 36.43 
5. Trainer’s ICT skills 31.9 42.8 20.0 4.5 0.7 45.57 
6. Trainer’s professional exposure 26.0 42.6 26.7 4.2 0.5 52.00 
7. Trainers knowledge 26.0 42.6 26.7 4.2 0.5 52.00 
 
Based on Table 6, regarding the impact of trainer's competency on transfer of IT training to the 
workplace, all the attributes have impact ratios which are greater than 1.0. However, both trainer's 
knowledge and trainer's professional exposure have remarkably high ratios of 52.00, suggesting 
substantially greater impact with these indicators than with the remaining items. The lowest impact 
indicator is preparation of training material by trainer with a ratio of 18.29. 
 
Table 7: Impact of Trainee Characteristics on Transfer of IT Training to the Workplace 
 TRAINEE CHARACTERISTIC Maximum impact 
 Moderate 
impact 
 Minimum 
impact 
Impact 
ratio 
8. Trainee’s preparation before training 11.7 35.7 42.2 9.2 1.1 10.64 
9. Trainee’s aptitude (e.g., visualization skills) 13.0 36.5 42.2 7.6 0.7 18.57 
10. Trainee’s education background 14.6 37.2 40.4 7.0 0.7 20.86 
11. Trainee’s language/ communication mastery 16.8 42.8 32.8 4.9 0.5 33.60 
12. Trainee’s current IT skills 19.1 42.8 32.7 4.9 0.5 38.20 
13. Understanding of the rationale for training 16.6 46.9 29.6 6.5 0.4 41.50 
14. Trainee’s interests towards IT 40.1 38.4 17.5 3.1 0.9 44.56 
 
With reference to Table 7, all the attributes have impact ratios which are greater than 1.0. However, 
trainee's interests towards IT and understanding of the rationale for training have remarkably high 
ratios of 44.56 and 41.50 respectively, suggesting greater impact with these indicators than with the 
remaining items. The lowest impact indicator is trainee's preparation before training with a ratio of 
10.64. 
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Table 8: Impact of Organizational System on Transfer of IT Training to the Workplace 
ORGANIZATIONAL SYSTEM Maximum impact 
 Moderate 
impact 
 Minimum 
impact 
Impact  
ratio 
15. Opportunity for promotion 13.7 25.8 35.2 19.3 6.0 2.28 
16. Compensation/incentives given after training 12.6 35.0 33.2 14.8 4.3 2.93 
17. Immediate benefits after training 10.8 40.4 34.7 10.8 3.2 3.38 
18. Contributes towards performance appraisal 14.1 35.2 34.8 12.6 3.2 4.41 
 
Based on Table 8, all of the impact ratios are very low. The highest impact ratio for organizational 
system is contributes toward performance appraisal (4.41) while the lowest impact ratio is opportunity 
for promotion (2.28). 
 
Table 9: Impact of Organizational Management on Transfer of IT Training to the Workplace 
ORGANIZATIONAL MANAGEMENT Maximum impact 
 Moderate 
impact 
 Minimum 
impact 
Impact      
ratio 
19. Management effective at work place 17.7 44.2 30.0 6.5 1.6 11.06 
20. Management commitment at work place 20.8 47.1 23.6 6.7 1.8 11.56 
21. Importance of IT training from the 
university’s perspective is made known 
24.4 44.2 23.6 5.4 1.8 13.56 
22. Leadership quality 22.0 48.0 21.5 6.9 1.6 13.75 
23. Openness among management 22.6 43.5 25.6 6.7 1.6 14.13 
24. Support by management 26.2 40.3 24.9 7.0 1.6 16.38 
25. Organizational image towards IT 27.3 44.9 20.2 6.0 1.6 17.06 
26. IT awareness among management 24.2 48.2 20.0 6.9 0.7 34.57 
 
From data in Table 9, Malaysian university clerical workers are greatly impacted by IT awareness 
among management (34.57 impact ratio). The second highest impact ratio is 17.06 for the item 
organizational image towards IT. The lowest impact ratio of 11.06 is for management effectiveness at 
work place. Regarding the impact of training delivery and methodology on transfer of IT training to the 
workplace, Malaysian university clerical workers are greatly impacted by attributes such as 
demonstration oriented, combination (e.g., lecture and practical), training and teaching delivery (e.g., 
training instructions) and course material (refer Table 10). The last two items have moderate ratios of 
27.11 and 23.71, suggesting substantially greater impact with these indicators than with the remaining 
items. The lowest impact indicator is using notes and manual with a ratio of 3.96. 
 
Table 10: Impact of Training Delivery and Methodology on Transfer of IT Training to the Workplace 
 TRAINING DELIVERY AND
METHODOLOGY
Maximum
impact 
 Moderate
impact 
 Minimum
impact 
Impact
ratio 
27. Using notes and manual 9.9 40.1 38.6 8.8 2.5 3.96 
28. Lecture base (chalk and talk) 8.1 38.3 40.3 11.7 1.6 5.06 
29. Informal (e.g., learn from peers or self-study) 14.1 39.7 35.6 9.2 1.4 10.07 
30. On the Job Training (OJT) 25.6 35.0 28.0 9.2 2.2 11.64 
31. Course material (e.g., notes, CD ROMs etc.) 16.4 38.3 35.9 8.1 1.3 12.62 
32. Training and teaching delivery  16.8 44.0 31.8 6.5 0.9 18.62 
33. Combination (e.g., lecture and practical) 16.6 38.1 35.6 9.0 0.7 23.71 
34. Demonstration oriented 24.4 40.8 27.3 6.7 0.9 27.11 
 
With regards to Table 11, all the attributes have impact ratios which are greater than 1.0. Computer 
system used at training site and technical support for training have remarkably high ratios of 36.14 and 
33.60, suggesting substantially greater impact with these indicators than with the remaining items. The 
lowest impact indicator is reliability of equipment and peripherals at work place with a ratio of 5.42. 
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Table 11: Impact of IT Facilities on Transfer of IT Training to the Workplace 
 IT FACILITIES Maximum impact 
 Moderate 
impact 
 Minimum 
impact
Impact 
ratio 
35. Reliability of equipment/peripherals at the workplace 23.3 32.9 30.7 8.8 4.3 5.42 
36. Reliability of equipment and peripherals at training site 24.2 33.9 31.6 6.5 3.8 6.37 
37. Software version at training site 21.8 40.4 29.4 5.2 2.9 7.52 
38. Versions of software used at the workplace 19.3 38.1 31.9 8.3 2.3 8.39 
39. IT systems used at workplace 23.3 40.3 27.8 6.0 2.7 8.63 
40. Technical support at workplace 18.4 40.1 31.0 7.6 2.0 9.20 
41. Computers at the workplace 29.8 41.0 22.7 4.3 2.2 13.55 
42. Software at the workplace 23.8 42.4 26.5 5.6 1.6 14.88 
43. Supporting equipment for training (e.g., LCD) 20.9 45.1 27.6 5.2 1.1 19.00 
44. Hardware for training (e.g., computer) 30.9 39.9 24.7 2.9 1.6 19.31 
45. Software for training (e.g., windows, Lotus etc.) 26.7 40.4 26.0 5.6 1.3 20.54 
46. Technical support for training 16.8 41.0 36.1 5.6 0.5 33.60 
47. Computer system used at training site 25.3 40.4 27.8 5.8 0.7 36.14 
 
Based on Table 12, all the attributes have impact ratios greater than 1.0. Support from colleagues 
has remarkably high ratio of 47.20, suggesting substantially greater impact with this attribute than with 
the remaining items. The lowest impact indicator is working in teams or groups with a ratio of 18.73. 
 
Table 12: Impact of Work Culture on Transfer of IT Training to the Workplace 
 WORK CULTURE Maximumimpact 
 Moderate 
impact 
 Minimum 
impact 
Impact 
Ratio 
48. Working in teams or groups 20.6 46.8 27.1 4.5 1.1 18.73 
49. Learning/knowledge culture 22.0 46.9 25.5 4.5 1.1 20.00 
50. Support from colleagues 23.6 46.8 25.3 3.8 0.5 47.20 
 
4. Discussion and conclusion 
Organizational management, trainee characteristics, IT facilities, trainer competency, training 
methodology, organizational system and work culture were identified as factors that can contribute 
towards effective transfer of IT training to the workplace for university clerical workers. Many studies 
have been conducted on different types of employees such as nurses, clerical, administrative or 
professional, and sales representatives to determine factors that explain the transfer of IT training to the 
work place [10,11]. However, these studies failed to look at these factors in an integrated manner. For 
instance, critical trainer competency attributes that include professional exposure and knowledge have 
proven to be a major factor to determine the transfer of IT training [12,13,14,15]. Key trainee 
characteristics attributes such as current IT skills understanding of the rationale training and their 
interest are also viewed as important to facilitate the transfer of IT training to the workplace [16,17]. 
Though organizational systems can equip employees with the necessary tools to achieve 
productivity [18],  their attributes are rated very low in this study implying contridiction to a related 
study which indicate loyalty and engagement when staff are given financial incentives [19]. In addition, 
organizational management in the form of IT awareness and organisational image, is the principal 
driving force that encourages the transfer of training to the work place [20,21,22]. Training delivery 
methodology such as on-the-job, lecture-based, computer-based and consultancy and contracted 
training [23] is another important factor which influences the transfer the transfer of IT training. IT 
facilities such as orgaware, technoware, humanware and inforware are also needed to ensure the 
successful transfer of IT training to the workplace [24]. Finally, work culture in the form of peer 
support are also deemed as a relevant factor for effective transfer of IT training [25].  
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